Finite-element formulation of the magnetic field
The integral formulation is based on the local form given by Eq (1) using the scalar potential  :
Equation (S1) is derived in the global form (S2), using the Galerkin formulation frequently used in the finite element method (multiplication by a projective function  and integration on the domain of study).
By decomposing the product between  and the divergence in (S2), the second order derivative of the unknown  (divergence of ) becomes:
Equation (S3) is applied in (S2) and the Ostrogradsky theorem is used to reject the
at the boundary in (S4) where it equals to zero (no magnetic field at the external boundaries of the domain due to the use of a large "air box").
The unknown vector  is interpolated with a function of the same type as the projective function  as the Galerkin method is used It leads to the final form (S5) where the first term corresponds to the matrix to invert, the second term being the source term (discretization non described). 
